A cross-sectional survey was done to clarify the incidence of pressure sores in 218 selfsupported Japanese paraplegic patients and to determine eective measures for prevention. The majority of patients (85.7%) had previous pressure sores, and 46.3% had undergone multiple surgeries. Some patients (17.9%) were still suering from persistent sores which commonly developed at the ischial tuberosities, suggesting insuciency of self-care practice during wheelchair activities. Sensory disturbance over the seating surface, urinary incontinence, and general complications were seen in 85.8%, 49.5%, and 18.8% of total subjects, respectively. They were seen as risk factors for pressure sores, but only urinary incontinence clearly increased the current pressure sore prevalence. Nevertheless, both self-care practice and sports activities, seen in 85.3% and 36.2% of total subjects, respectively, contributed to greatly reduce the incidence. A patient education system including acquisition of basic knowledge and proper technique should be established to promote eective prevention of pressure sores in Japan.
Introduction
The ®rst half of this report focused on the characteristics of wheelchair cushions used by Japanese paraplegic patients. The second half examined the incidence of pressure sores and various physical factors contributing to their occurrence and prevention in the same sample as Part 1, to determine the most eective measures for prevention of pressures sores.
Subjects and methods
The subjects surveyed and the methods used were the same as in Part 1. In addition to wheelchair cushions, the subjects were interviewed directly about pressure sores and physical condition. Pressure sores included past history and current status of pressure sores, anatomical site, and previous surgery. The current pressure sore incidence was expressed as number of patients per 100 population (%). The survey of physical condition consisted of risk factors and preventive factors (therapeutic treatments) for pressure sores. Risk factors included sensory disturbance over the seating surface, urinary incontinence, and general complications; preventive factors included self-care practice and sport activities.
General complications were de®ned from questions regarding the medical control of physical condition. All diseases were recorded regardless of the degree of symptoms or contribution to pressure sore development.
Furthermore, the in¯uence of these factors on the current pressure sore prevalence was statistically analyzed by using the w 2 test for independence (P50.01).
Results
The numbers of patients with previous and current pressure sores are shown in Table 1 . There were 143 patients (65.6%) in the past and 39 patients in the present (the current pressure sore incidence: 17.9%). The most common site was the ischial tuberosities, but the sacrum, the coccyx and the greater trochanters were also common locations for pressure sore development. A past history of pressure sores over the ischial tuberosities was recorded in 81 patients (43.3% of 187) and pressure sores had persisted at the same location in 18 patients (46% of 39).
Surgery was performed in 101 patients (46.3% of all patients, 218); 62 (61.4%) of them had experienced two or more surgical interventions, that is, one patient underwent surgery 2.6 times on an average. Therapeutic treatments employed to prevent pressure sores were seen in a large number of patients; selfcare management was practiced by 186 (85.3%) patients and 79 (36.2%) patients were engaging in sport activities. Attention should be paid to the fact that as many as 28 (71.8%) of 39 patients with current pressure sores were practicing self-care management. Table 3 shows the number of patients with or without current pressure sores divided into absence and presence of various physical factors; Figures 1 and 2 display these values as percentages. Figure 1 shows the in¯uence of three risk factors on the current pressure sore prevalence. Only urinary incontinence showed a strong association with the prevalence; the presence of urinary incontinence tripled the prevalence from 9.1% to 26.9%. Figure 2 shows the in¯uence of preventive factors on the current pressure sore prevalence. Self-care practice reduced the incidence from 34.4% to 15.1% and sports activities also reduced it from 23.0% to 8.9%.
Discussion
The actual incidence of pressure sores in paraplegic patients who live independently in Japan is not well documented. Various reports from Western countries have described incidences of pressure sores among spinal cord injury patients of 25 ± 85%, 1 19% (C 1 ± C 7 level)-45% (T 1 ± T 10 level), 2 and 30%. 3 The large number of patients with previous pressure sores in our survey (143, 65.6%) can be attributed partly to poor medical care given in hospital during the acute stage of trauma, and partly to insucient self-care management. However, the patients with current pressure sores (39, 17.9%), 71.8% of whom were practicing self-care management for prevention, resulted from insucient knowledge or improper management technique. The ischial tuberosities were the most favorite site of pressure sore development because they often create the maximum pressure on the seating surface. 2 The high population (46.3%) of patients with a history of surgery indicates insucient appropriate action taken to prevent the progression of sores from mild to severe. Moreover, the frequent surgery (2.6 times for one patient on an average) suggests a lack of awareness that pressure sores can cause considerable problems including life-threatening complications. The total number of 187 with previous pressure sores contains duplication because 31 patients had multiple sites of pressure sore development. ( ) Indicates percentages to each of 187 and 39. Others include the medial and lateral malleoli, the feet, the heads of ®bula, the thighs, and so forth Although ischial pressure sores tend to recur frequently, 5 sucient education of the patients can help them recognize the necessity of self-care management and acquire proper techniques.
Pressure sore prevention requires an understanding of etiology, risk factors, complications, medical management, and prevention. 6 ± 8 Pressure sore preventive techniques consist of proper positioning 9 and transference of weight, 10 pressure-relieving motion, 11 and eective wheelchair cushioning. 2 Although impaired sensation unquestionably induces pressure sores in spinal cord injury patients, 4 the current pressure sore prevalence showed no dierence between absence or presence of sensory disturbance. This may have resulted from insucient physical examinations of the buttock areas.
It has been widely accepted that urinary incontinence promotes pressure sore development by causing excoriation and maceration of the skin, 12 and our result coincides with this opinion. Since the current pressure sore prevalence tripled in the presence of urinary incontinence, the importance of urological management cannot be overemphasized.
General complications largely included diseases irrelevant to current pressure sore development such as hypertension and mild liver dysfunction. Moreover, such diseases relevant to pressure sore development as urinary infection and diabetes mellitus were under regular control at outpatient clinics. For these reasons, the current pressure sore prevalence showed no changes in the presence of general complications.
The marked reduction of pressure sore prevalence with self-care practice proved its important role in the prevention of pressure sores. A greater eect can be expected by showing patients basic information and proper techniques for pressure sore prevention systematically as a medical service. 3 Various textbooks written for this purpose can be applied for teaching. 12, 13 Sports activities are also useful to reduce pressure sore prevalence largely. By engaging in sports, spinal cord injury patients can not only prevent disuse, but improve respiratory/circulatory functions and energy consumption, 14 and get rid of stress. Moreover, sports activities activate their entire lives, motivating regular self-care management. Therefore, sports activities should be highly recommended in patient education.
Based on the above considerations, we believe selfcare practice is essential for paraplegic patients to eectively prevent pressure sores. A patient education system including acquisition of basic knowledge and proper technique should be established as a medical service to encourage and motivate them to undertake regular self-care management, in combination with the wheelchair cushion management described in Part 1. In addition to this survey, a follow-up survey should also be done to observe changes in pressure sore prevalence among Japanese paraplegic patients.
Conclusion
A survey of the same sample as Part 1 revealed many patients with a history of pressure sores (143, 65.6%) and high incidence of current pressure sores (39, 17.9%) with ischial tuberosity sores being predominant. Moreover, approximately half of the patients (101, 46.3%) had undergone surgery, including multi- Figure 2 The in¯uence of preventive factors on the current pressure sore prevalence. * , **Signi®cant dierence at P50.01 level Figure 1 The in¯uence of risk factors on the current pressure sore prevalence. *Signi®cant dierence at P50.01 level ple surgeries in 61.4%, suggesting insucient self-care practice.
Risk factors for pressure sores including sensory disturbance over the seating surface, urinary incontinence, and general complications were seen in 85.8%, 49.5%, and 18.8% of total subjects, respectively. The current pressure sore prevalence tripled in association with urinary incontinence.
Self-care practice and sports activities, as contributing factors to pressure sore prevention, were seen in 85.3% and 36.2% of total subjects, respectively. Both markedly reduced the current pressure sore prevalence.
A patient education system including acquisition of basic knowledge and proper technique for self-care management, in combination with a wheelchair cushion management system, should be established as a medical service to encourage and motivate paraplegic patients in Japan to eectively prevent pressure sores.
